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(54) SEMICONDUCTOR DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor capable of improving a 
quality and reliability by controlling a deformation of contact holes in the vicinity 
of a guard ring. 

SOLUTION: The semiconductor device which has a production-line chip including 
a plurality of memory-cell-arrays, a surrounding circuit, and a guard ring, is 
equipped with the guard ring 1 at a border part between the production- tine chip 
and a dicing line and the guard ring 2 located inside the guard ring 1 . 
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_tia*#^ y y fc ?4 i/ > 7 7 -f JMMMCJMJ * 

^® 1 K y V^<0rt« WRtt "btlfc^ 2 K 

tc_hiE|fl2tf>;tf- Ky ^SrfiBLfc:: b*W&b'fZ> io 

IftMlBttO^ttttttB. 

3 ] ±iB* y i? A-T M^^^ey -fe/^ y 

[M*S 4 ] ±!B# l <Djf— Ky ^ ^SrJBWivR^E 
BUfcr t 1 - 3 (DVvfixMce* 

5 ] Jt1B«B9J*Ltt<oJ|S l co#- K y ^^tt. 
* fc l ItfcSC ^ W«it*ll*«4Et© 
¥tttt4HL 20 
IIS** 6 ] ±|BJW«Jtt«<o» 1 cd#- K y V^tt, 

a 3im 4 5 eio^vfMti, 

? ] ±b* i co^f— Ky >7 1 ±mmm^m 

t<on\^ t&ffimmik#-\?v>'y*mvti^b&&wi 

8 ] _h!E7< y ir^T W coS/hir/u^n y 

— Ky >7*3&Tfx h W 5 —13— Kyvi/ 

bh-*&&Vfr^b*ftWtib-tZ>m*mi~~ 

9 ] JiESS 2 (Djf— K y ^*>« 9 tc* M/ 
-vV- Ka^^ bafc— A^S — Ky V^^tf 
^ M — v ? y-K^^-^-Ky>'^ / M< i: t— * 

0] _LlS!g2 0;tf- Ky ^fittlM*^* 

Mo 

[W*S 1 1 1 JbEJK 1 K y ^^o»3fts**<o 

IfrfrKitt:* _bT^^~ Ky v^WttfcSt^itv^EBL 
fc C fc £ 5 IS*^ 5 1Ett<0*NM«£fi. 

2] Ji|E»l*3J:l5»2^- Ky >^<D 

w*« i-ii (D^-r tiMzftmo^mftms* 
imxmi 3] ±B*i*5J:t«S2o^-Ky 

f*. 2fi^±<^#fi«ifi-e*)Swi:S:«p»i:i-5BI** so 



1-12 covvf fr*M£ett0¥Wft!£B. 

[000 1] 
[0 0 0 2] 

il5(t tt*<D¥W*S8B**^fc<B 
(D74 <»j6»*ltv^So ^LT 

» t ±nm&mztomh&teK.mm*m u^^- k y > 
ia^f-c, Ky y^M^ittr^ny 

[00 0 3] Bi6-B25li, tt*<o*»»5SBtc*3 
It^DRAMW^eyt/K ^52088*5^15^— Ky > 
^»»SrXSfel-^LfeWrtiia-efc5o m^coH 1 6 
— |g)2 IH1 5 (DA- A' #r®fctg^i-5 0 111 6 

^c:joV^r, oii^yaySS, l fctati^^/Hi. 2fi 

^Vn^^/U^, 3tt»MI*«, 4^«t^4afj;«>x;H 

JR. 7Jiy— h®^. 8, 9, 9 a, lOiSWlOa 
[0 0 0 4] II 1 6 UT^<0»5g*&tCO 

F A*3itI ? RTA^(DT^-/HC t }:oTf&t4{b^^5 0 
r(Om^<7)#«««3tCtt, 

•>x/Hctty ^3ftS«lf^bixS. ^ ^t-, DRAM^^y 
[0 0 0 5] rttbaAJiSr^SKa, hB6^K5. 
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^W\2 0 0 2- 1 34 5 0 
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^ T a 2 0 5^A 1 2 0 3 «<BS5W«**6*BlfcJBV % 

(vvb#>5*Ky-iM r K) ^w, T i , wn^coM 
s^y as/fiv^*b£ 0 

[0 0 0 6] SfcK, if6»JK8, 9«^-bSffi7^ 

$ ttfc > y y »YbBi, mm 9 « c v d » 2 

#*>f *yftAfefc£0J0jfcU SbJ-vy=^S«43 

a, -^o^u^ h-e^^icj; 19 ^y 

lEv-y 3^a<bBi«r»L, HiaiaiBffls^ctt^y 20 

<b®loiM K5>*— /n 0 a zmtit-rz. 

[0 0 0 7] M^T, Tr(^y^KM^^j;5 

ny«BF2, NlttU V^t**^^ fettle 

•9, ^ODRAM^M^MfiCMOSt'TriDy 

[0008] mi 7 L-ci&9i-r5o hh-** 

V^T, 11, 11a ttJUHMk 12a 5 0 30 

K£CVDj£Xx#L*:ib£, FA«RTAi:ioTK 

[00 0 9] JIIURll, llai^ny^yy 

Mi 1, liaivy 3ySSicoBI-»> 
y > K-y^v y =1 y»ftR^v y =* >^fbK£>*fetiaK 

1 2 a £CVDj£T'i£«L/t9, fcSVM±»BBBt 1 1 O 
*S«W^lft»Kl 2 a£>f»»{b£fT5o 
[0 0 10] ftV^ IfflRll, lla^rltS[m>y 

77>fyft (^yaylftRlOa, 10bii/y=iy 
SHbBIl 1,11 a<0»«Jt£ftJJBLT^y^:^&V 
y =i VtMl 0-Cih^5) Oi^iRIExyfy/ so 



T^PU »V*T#3 '>y =i>^y Kl 

*!)^9 3y^3fKl3lfc y^eyt/vrtSSny^^ 

«4 ^I^C^m^co^M^^r K-ru*8is/y3y 
■ S:CVD«fe-e*BIU *08RIES*0»*ttxy 

fy^tx^^y^f^^ CMPffircfiusr ifc* 

[001 1 ] H 1 8 £#J8 Lt^t5c HM-SS 

l^T, 1 4 a t 1 4 bliCVDtttitiLfci/y ay* 

{b^r% mm'&ftrv^/w^v h»=>** h*-^ 

11 a, llb^>!)3y«l4a ( 1 4 b ^Itfa 
^ixfc«IBM6i»IKtt, 5, l 

5 a, 15b^f;^«i^£5o 
[0012] |19 3r#fg LTIMI-r 5 e ^ 

£ 5 i . T i N, WN, w3£tf>ii&gfc/k> */Wfc6V> 

tt^tv & ^fi^iK^ c v d m^y< > * mx-mm * n> 

p>k»js^ ^/K^gansi s, i 9^fig$ttSo -« 
W^KS^ v-y =y*«#ffifc*v^tti«R^ 

hffiSt&Ttf sfcfetcrti^BiBfe^:^ ^/vov-y -y--r K 

R17, 17a«r»*t5ri^a*t<, t©5/yt 
>f K»J*J!ir±a*9 0 Ot^ib 7 0 OtiS^RTAIC 
<fc 6 T ~ — ^ v ^ ^> ^ ^ 755# V \ 
[0 0 13] h&£t£Tff5SU^;frft£ 

5*fet«>So III, ^f^j£i)3^n^;v 
KH^fcSo £fc i|#^SF^iffe»Bli la, l l b\z# 

[0014] 124 SrtiLt, ay^^ b7}N 

-^**JCOV^T, t 9'>UP^atC^-r6 0 HI 2 4 
fi x mi 5 (DD-D' W^LTV^o ftJCtili^ 

J:5^iaiHlK^^^y^/^^^c*#^^^tt, * 

Ky ^jrT&mcommm&u^is*? /n 5 c *sia 
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[0 0 15] Sbtc, HJ^J:o"C«XS^«j&S:lftWi- 
5 0 HI2 OtCjoV^T, 1 0 0, 1 0 0 a teflSIfc^ ^/V 
E«^»^«:BSlh-r5fe«>OVy 2 0, 2 

^7X^ife*ocvD«fe-c*sasixs 0 vy^y 

K{bK2 0, 2 0 al»Wlla, llbt»P 
V^y :/£ K-^Lfc^y a^StftBt-^-tttfeoSfeBt 

1 £R I Eftf ©S*tt^ y f y^t«t 5 0 

[0 0 16] #CtC, HI2 1 M*3V>T, h*— fV 

2 1 (H12 0) ?:MPt, \/V*i'WkSk<r>'V'4Y<}* 
-;V2 2§rMU ^t^y^y^y/^yKi 3^ 

->y^yiM2 4, 24 atvy=«y8ftiB2 5, 2 

5aiCVDft*TlBli:*aL, ^ * y -fe/KE>gra<Z>» 
Brfc Tlfl®ffi £ 5 ±IB^ y .=2 ^^{^cd^ 

P£B2 6^R I Effi^O K7^^yf^^Mt§. 
[0 0 17] ^<D&f<Di/}) ^>-^{b^2 5, 2 5 a ft, 

K-^Lfcv-y ^k^r*^*:*^** tis 

(^=>y^^h^3 0 (H12 2) ^^Pbfc^tCmJia 

[0 0 18] gcV>T, HI 2 2^*51^, Vy =i^»<kiBt 
2 5 aOBBP«U2 6^rtfi(fB»Sr*5 J: S btctf 

y v-y ^^-7? 7 2 znmMK&lr* J: 5 

T««ffi2 7^»fi8SttSo H2 2m rC0^r^^-> 
^TStt2 7MSG Wvy=i^Wy) £ 

[0 0 19] -^O^i/y =iySSi®^U5l^t 

& =*r v-* _hS$«ffi 28^^y t;I/«5^ia©S 
&<Dfy y R I E£Hg<7) K^^S^^T^U DRA 

^v^^JKfi^y ^ww^y *>mtm*mte 

fcVvfc>#5 0NlR, T a 2 0 5, Al 203, BST? 
2 8 fegMM^y =»^1«, TiN, R u x WN, Pt| 
[0 0 2 0] *>fc3^ i2 2Pt ^ir'^^lfeJHdR 



- Ky ^gB^KLfi, h*-/V3 0 tfl^lc;*; 

#^ y *Btr J: 5 icilfcRtf- Ky ^trtm&is 

tt5o r^®»-CJiWBl2 oa>fcJilHIK2 9*w» 

[0021] #cv^t% in 2 3tc*5i^-t\ 

10 ;V3 0 (12 2) Ky^^**«-t"SJ:5^, T 

TiN, W^ilKJ^;V7 P 7^3 2, 3 2 a i: 
^ VtvWMk 3 3, 3 3 a &m¥L<Dmm^T&j$rt Z> 0 H 2 

£\ = h»jK*te*^Sfcfcfc7 0 0td>fe9 0 

0tig<ORTA7^-;vMII"e, ^<7>^H]2 5icfc 

h*— ;vx y v?-e^ h is^icx vmmmz?? 

20 y^*SA5#OBBH^3S^'1-5o HI 2 3 ic^tf^ 3 4 ft 
^^/HB»3 3 £**/i«i||3 6 -£5*:i&<D=i 

[0 0 2 2] 

^x^^^SfflLfc*^ Ky ^#i&*m<?v 
30 *QiS^J:oT|!MDHg^y 7n-^l, Hi22IslK(DW 

[0 0 2 3] £fc. rtlfeoraH^jB^S^:. ^X^tc 

[0 0 2 4] 5 raBj&£:#P 

40 ft-f- 5fcJ6(c^^tLfc^^T% Ky i/?m%(n^> 

[0 0 2 5] 

WfrSSKtt. ^^^^y wk, jgiaiHiKfcj:^ 

»^»rtStLfe*l<o^f-Ky >?k. ail^-K 

so y >^ort«ijtci9:ttbtbfc®2<o^- \tyis#b*m7L 
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tzh<DXth& 0 
[0 0 2 6] »**2 0»W(C«5^*ft:SJ«tt. »# 

(DM*) |c±«B* 2 <OjS- K V L/cfccOT'fe 

So 

[0 0 2 7] 3 ©*fllC«S*»*81fi, ft* 

*l<D55Wl£*3Vvt\ ±f2^yi?/wTi/-f tfM^eyir 
A^s/hSlC, *<Z>«0K±fB#2<O;tf-Ky 

[0028] n#&4(oam\zi»z^#mmt* w* 

[0 0 2 9] W^S^aSK^ffS^flsKKtt. w* 

*4<i:t)lI-efc5t>©-C*)5c 
[0 0 3 0] M^qie^xmcMd^^SBMt. »* 

a-e»j*S*t5#— Ky Vi/o^36S«l«jn*lcSix«t> 
[00 3 1] »*qi7©3BW«!i«**W#ISlltt:. »* 
y ^^t±IB«iaiiIK«^JilBSBi (O^f — Ky ^^5fi 

[00 3 2] ffl|*«8^IBWJC«*^«ft:««tt. f»# 
W (Oft/hi? *y^<£)J^ t> Id* h v?y — K=^ 

jtf— Ky isjr&ixtx h — 

[0033] m#&9<oam\£toz¥m»&mt*. in* 

Ky >-^*5<fctf;* h u-vV- k^s— Ky 
[0 0 3 4] R*«ioo«ni:ft%¥*fl:Stfi, f» 
Ky ^l*8Mfc=«^** h*— /wi-t©Ji©BI»*rlBSI 
[00 3 5] W*JS l 1 <B*Wfc«5¥**S8«tt\ I* 

**5o»w^*3v^T, ±E*i©^f— Ky *?<om& 

[0 0 3 6] 1 2 <7>*WtJl«5*2lfffS6«tt, W 

Ml- 1 i <DV>-rn^o^M(-*5V^r, JiEJSifcJ: 

TV^^<£>~e£>5o 

[0 0 3 7] SSMl3^ili«5*i«:«tli, If 



8 

[0 0 3 8] 

rnmmmi. ant z.<D^w<n%ifcv>jfrm \ 

**»»Ki»**ttfc*HO*- Ky ^fc LT<D#- 
10 Ky>^> 2tt^f— Ky ^^l<Ort«^KJtfe^!B2 
(D2f— K y >f b L,X<D2f — Ky y^t'fcot, wttb 
O^f-Ky >-^l*5i;tf 2tc£ Ky 

Ky x^2fi«c^o"Cv^-6»^-efe5^, 3 

[0 0 3 9] mi&<Dj&ffi2. IS 2 J*, r<7>$glE<D3g;&fecO 
20 »«2«r^i-t>0^, ^ftfy^©i«:=l:±^b^ 

2 co#- Kyy^t tx<D^- k y >^ 2 - 6 *mrt 

So 

[0 0 4 0] M1&<DJ&M3. H3fi, Z\<D^m<Om^(0 
MM 3 Sr^-T t> <OT* , y -b&> & 

30 feHtrJ:5l-^Ky >^2~5«rRft5 0 -5*rn 

[0 0 4 1] HJfc<£>Jf£ffi4. H4J±, 

«B«fttto»*^f— Ky isymmt-irz, -&3m 

itt*{i. IU2 3<Di 9(C3^C0^>^^ h*— 3 

6o EI9^|g!l0tc, r©»«^f-Ky V^fliaoHrffi 
^r^LT^5i9, IgI9f^lgl4<^B-B , ^f®, HI 1 0 fig] 

y h*-/HST^§tt.S^- Ky >^ 

[0042] nmtom&s. ±E**^»i»4t? 
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%>^s9* }^*— /KD^^Wht(-L/c^ % H12 3CD 
mUMstZ^-JytfZ 2 a^^^f? /U3 4 a £ 

[oo4 3] mmmme. ns(t ^^p^ohjso 

Ky V^l t«iZZIsIB«fB5>^^- Ky 

[0 0 4 4] HJS^^S7. ^O^^COHJgcD 

J: 9^3^^ h7M— ;v3 0 a <D^M&nMi-Z)Tc&b 
MJR2 0, 2 5 (B2l) 3ft«*:ffi*«)— WRfcittfettv* 

Ell KD^hi — 5V— K (TMg) 

h*— >uy$— Ky 7as-£<£>w®i£ 

[0 0 4 5] HJ6tf>^ffi8. ±IEHlfiO»»7 
;*^ey -tr/vft/K/n ^^trPBtrJ: pi-^^*^ h*— /v 

[0046] mk®»ii9. ±exiKo»tB 7 ^ 8 mm 

C0 0 il 2^22at23 a dS-ttb^ te^i"5o £fc. 
rO^JfecO^JS 7 3^911, * ^y-fe^*/h^o y^MI 

[0 0 4 7US«10. HJS<7>^ffi7^«b9 0^f 

±&nmv>&mi <om 1 \z&ttz&m#- Ky ^hks 
ic*3*+5rtffli^^f— Ky ^^2jca«i-5 0 ^^tn 

tf. *«<0*«7^e>9 4:WI«^JBIBHl2 0^fe2 9-e 
«*S*t»Jilll«0-*«OBaiiS/hS<ttD, 
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[oo4 8] mm<ommi 1. ±mm^<omm7^h9 
-Ky v^2a><b6icigffli-£o ^^saiSttiiBitJis^ 

^ffi2 0»^tl^«-Cfc5o 
[0 0 4 9] »«12. _biaHJfe^ffi7^b9 

— Ky ^^2^P>5(djgffli-5 0 *<D8i*tt±IBStlfcO 

10 [0050] *»(o«i8i3. -tre^tto««ia»&st 

(DMffii 1 OH 1 £r#f8 It, K y >^ 2 T*P1T «b*L 
^<o««o«fttt*iHCiiS:prfiBtci-5fea?>ti:, #-Ky 

>^ 2 Ky y^Mto^cito^^ 

[0 0 5 1] mm<DMWi 14, H 1 4 134 

20 -Kyy^E-E 1 we. i-*^*>, #-Ky>^* 
105 teJt&m i o 6 k y 

I0 8tt»ffl^-Kyym l 0 9 teJilfflJR, 

noi^ ^/uga«^f— k y >^ 1 1 1 vtftm$- k 

y v^*. l l 2 fctBWBi, i l 3 ft* #>\>WfcX— K 
y >^T*£>5o 

[0 0 5 2] r<D£5t^ □y^^F^Mi:^ 
izMlSLZtiZif— Ky >^*0>^*r#«U ^rOjEiiO 
30 SE/KUItf-Ky >-^m, *#^y:/*»£Htf 

Ky ^^*3fts«w«i^m*5>-r, 5:v^^v^tcga 
-cfctf— Ky >^»o«35Si2:<*orL*v\ wxm<o 

[0 0 5 3] r<DJ; ? &*§-g\ h*— /v^rfita 

fcBaiBtf s ie*5. L^L. Bl 4 0.J: ^ /<e±T^^- K 
[0 0 5 4]i*«15. ±Umm<OB1&lfrh4 

so o< r fcj&sfcv*. 



(7) 



&m 2002-134506 



11 

[0 0 5 5] 

Ky ^^*»*:*tr«^y^*r^6H«»**««^*j 

^cortffl^tt ^ttfcs 2 o^/- k y ^ t *ffitt<D 

[0 0 5 6] »*«2<0*Mi-J:n«, _hlEJ^i22 

^(OB 9 (c_bfB^2 co#- Ky > 

[0 0 5 7] £/c, g»#iS3^36WKJ:*U*, _hlS^-e 

y -fe/wTu-rco^^y-fer/^y h^tc, -^jm «9 tc_hia 

[0 0 5 8] £fc, W*Jl4©*WfcJ:*ttf, JilBSSl 

<o#- Ky >^^^tt^^iamLfc^T% e> b&t 

Astern* fE±\zL9M1r& r t a*T-# 5 v> 5 j&jHasfc 

[0 0 5 9] £/c. »#«5<D*WK«fc:txtf, _htB*«I 30 

t% try h»i:*S7« ^/na^jFMNF^r^— /Kris 

[0 0 6 0] »*3S6 03gW^J:tttf, ±E«B9J 

Zk&XZZ>b\<^&}m&hZ> 0 40 
[0 0 6 1 ] *fc % «*«7(0*W^J:ntf, _bffi»l 
<D#~ Ky ^^^-hlSi^i220SS^5>^-blS^lO^- K 

- Ky ^fcK«*fc<D-c, sr^^nx^ft^mw^ 

[0 0 6 2] »#JS8<D»Wl£j;*xtf. -LIB** 

— K^^^ h^— /i^^^ — ^f— Ky >^*5ctt5^ b u 
-vV-K^-#-Ky >^*>*tt< t <>—*«rHlt so 
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[0 0 6 3] «*3S9<D38M«CJ:tt«, ±K*2 

Ky y^ofl 9 (c^ h 1 — K=>-^^ 
-/uy^^f- Ky ^^joi^ h v^y— K*^ — 

Ky >y<D'j>f£< tfc— **r»»tfc<D-e, #-Ky 

[0 0 6 4] 0^>«MlC«ttttf, ±EJR 

2<Dtf-b*}) ^ynmWi^l'** btis—;ist*:<D±<DM 

[0 0 6 5] io»WJj:J:*ttf. ±ESB 

1 Ky ^^s^a»o»^jctt, ±w-k 

y ^^^^rllv^v^JciaHL/c^-e, JbSo^f— Ky 
^-Kyy^/^^^fbL, Jb® K 

[0 0 6 6] £fc. IS*3Sl 2<03B«^J:*ttf. ±IB* 

uwi2<o^ Ky ^*>ei*tt, ^comffitcK 

[0 0 6 7] SkM, Bi*Si3©*«lcJ:n(i, -LIB 
[0®ofBi^^fftW] 

m 1 ] 1 ^mmm^^w-m 

mxibZa 

[02] r (D&m<om&<Dj&m 2 £«&&fti-^-r¥s 
[13] r <D&m<onn<Dmwi 3 ^iwi^t?® 
[1 4 ] r (omm<omm<omm 4 ^m^ic^-r^® 

So 

[0 6] r <D3m<o&M<omi& 7 sranswj^r^pffi 

[07] ^o3BWcol«6<0^1Bi ^J;6 2fi^f— Ky 
[08] r^W^>HJf6^ffil 2, I3l:«l;52i 
[0 9] wO^<DHJE^ffi4, 6«CJ;6»»^— 
[010] r^W(0||JS<0^ffi4{C iS^fU^f- K 
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[mil] z.<o&w(omifo<oj&Wi7 sr^-r^^y-tr^ 
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